Purification and characterization of the glycoprotein hormone alpha-subunit-like material secreted by HeLa cells.
The protein secreted by HeLa cells that cross-reacts with antiserum developed against the alpha-subunit of human chorionic gonadotropin (hCG) has been purified approximately 30,000-fold from concentrated culture medium by organic solvent fractionation followed by ion exchange, gel filtration, and lectin affinity chromatography. The final preparation had a specific activity (by RIA) of 6.8 x 10(5) ng of alpha/mg of protein and appeared homogeneous by electrophoresis on reducing/denaturing polyacrylamide gels (SDS-PAGE). Amino acid analysis indicated that HeLa-alpha had a composition very similar to that of the urinary hCG alpha-subunit. Peptide fingerprints of the HeLa protein and hCG-alpha revealed that several of the Tyr-, Met-, and Cys-containing tryptic peptides were held in common, thus identifying the tumor protein as a glycoprotein hormone alpha-subunit with a primary structure similar to that of hCG-alpha. However, comparison of hCG-alpha and HeLa-alpha demonstrated that the tumor-associated subunit was not identical with its normal counterpart. Only two of the three Tyr-containing tryptic peptides present in hCG-alpha could be detected in HeLa-alpha after iodination with 125I. HeLa-alpha eluted prior to hCG-alpha during Sephadex G-75 chromatography, but the subunits coeluted when the tumor protein was first subjected to mild acid hydrolysis. The purified tumor protein had an apparent molecular weight greater than that of the urinary alpha-subunit when analyzed by SDS-PAGE (Coomassie blue staining), and this difference was even greater when a partially purified preparation was examined by an immunoblot technique (Western). Isoelectric focusing of the HeLa and hCG subunits demonstrated that the tumor protein had a lower pI (4.7-5.5 compared to 6.5-7.8), and removal of sialic acid by mild acid hydrolysis did not entirely eliminate this difference. Immunoprecipitation and electrophoresis of alpha-subunit from HeLa cultures labeled with [3H]fucose indicated that the tumor subunit was fucosylated, whereas analysis of hCG-alpha hydrolysates by HPLC confirmed previous reports that the placental subunit does not contain fucose. HeLa alpha-subunit was unable to combine with hCG beta-subunit to form holo-hCG under conditions where the hCG alpha-subunit was able to do so. The results indicate that, regardless of whether or not a single alpha-subunit gene is being expressed in both normal and neoplastic tissues, posttranslational modifications lead to a highly altered subunit in the tumor. The differences observed may be useful in diagnosing neoplastic vs hyperplastic conditions and may lend insight into the mechanism of ectopic hormone production by tumors